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(57) [Abstract] 

[Technical problem] A solid-state polyelectrolyte mold fuel cell with the high 
dependability in which long-term operation is possible is offered by reducing the 
shearing stress produced in a solid-state poly membrane, preventing the cross leak 
by membranous fracture, and raising the gas-seal engine performance. 
[Means for Solution] From between the solid-state poly membrane 3 and sealants 
8, covering the interface between the solid-state poly membrane 3, and catalyst 
bed 2a of gas diffusion electrodes 1a and 1b and 2b, a sheet 9 is inserted, and it is 
made and arranged. The sheet 9 consists of tetrafluoroethylene-perfluoroalkyl 
vinyl ether copolymers (PFA) with a thickness of 25 micrometers. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The gas diffusion electrode of a pair which consists of a cathode 
electrode and an anode electrode as a solid-state poly membrane is prepared as 
an electrolyte layer and sandwiches said solid-state poly membrane is arranged. As 
said gas diffusion electrode is inserted, the separator of the pair of gas 
impermeability is installed. In the solid-state polyelectrolyte mold fuel cell with 
which the sealant of a pair has been arranged as it was furthermore inserted into 
said solid-state poly membrane and said separator and the periphery section of 
said gas diffusion electrode was touched The solid-state polyelectrolyte mold fuel 
cell characterized by having been inserted into said solid-state poly membrane and 
said sealant, and said solid-state poly membrane and said gas diffusion electrode, 
and having arranged the sheet. 

[Claim 2] The gas diffusion electrode of a pair which consists of a cathode 
electrode and an anode electrode as a solid-state poly membrane is prepared as 
an electrolyte layer and sandwiches said solid-state poly membrane is arranged. As 
said gas diffusion electrode is inserted, the separator of the pair of gas 
impermeability is installed. In the solid-state polyelectrolyte mold fuel cell with 
which the sealant of a pair has been arranged as said solid-state poly membrane 
and the periphery section of said gas diffusion electrode were touched while 
touching the top face or inferior surface of tongue of said separator furthermore 
The solid-state polyelectrolyte mold fuel cell characterized by having been 
inserted into sealants, and said solid-state poly membrane and said gas diffusion 
electrode of said pair, and having arranged the sheet. 

[Claim 3] The solid-state polyelectrolyte mold fuel cell according to claim 1 or 2 
characterized by setting up the direction of the width-of-face dimension of said 
sheet arranged at said cathode electrode side for a long time than the width-of- 
face dimension of said sheet arranged at said anode electrode side. 
[Claim 4] The gas diffusion electrode of a pair which consists of a cathode 
electrode and an anode electrode as a solid-state poly membrane is prepared as 
an electrolyte layer and sandwiches said solid-state poly membrane is arranged. In 
the solid-state polyelectrolyte mold fuel cell with which the separator of the pair 
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of gas impermeability was installed as said gas diffusion electrode was inserted The 
solid-state polyelectrolyte mold fuel cell with which a cross section is 
characterized by having arranged the sheet of a KO typeface as it is inserted into 
said solid-state poly membrane and said separator and the edge of said gas 
diffusion electrode is covered. 

[Claim 5] The solid-state polyelectrolyte mold fuel cell according to claim 4 with 
which the direction of the width-of-face dimension of the part arranged at said 
cathode electrode side is characterized by being set up for a long time than the 
width-of-face dimension of the part arranged at said anode electrode side in the 
part which touches said solid-state poly membrane of the sheet of said KO 
typeface. 

[Claim 6] The solid-state polyelectrolyte mold fuel cell according to claim 1, 2, 3, 4, 
or 5 characterized by being constituted so that the catalyst bed which touches 
said solid-state poly membrane may be prepared in said gas diffusion electrode 
and said sheet may touch the periphery section of said catalyst bed. 
[Claim 7] The solid-state polyelectrolyte mold fuel cell according to claim 1, 2, 3, 4, 
5, or 6 characterized by said sheet consisting of fluororesins. 
[Claim 8] The solid-state polyelectrolyte mold fuel cell characterized by carrying 
out coating of the coat material to the edge of said gas diffusion electrode in the 
solid-state polyelectrolyte mold fuel cell with which the separator of the pair of 
gas impermeability was installed as the solid-state poly membrane was prepared as 
an electrolyte layer, the gas diffusion electrode of a pair which consists of a 
cathode electrode and an anode electrode as sandwiches said solid-state poly 
membrane has been arranged and said gas diffusion electrode was inserted. 
[Claim 9] The solid-state polyelectrolyte mold fuel cell according to claim 8 
characterized by setting up the direction of the width-of-face dimension of said 
coat material by which coating was carried out to said cathode electrode side for a 
long time than the width-of-face dimension of said coat material by which coating 
was carried out to said anode electrode side. 

[Claim 10] The solid-state polyelectrolyte mold fuel cell according to claim 8 or 9 
characterized by said coat material consisting of a fluororesin or a glass seal 
ingredient. 

[Claim 11] The solid-state polyelectrolyte mold fuel cell characterized by having 
applied the ink which has carbon powder and water at least, and sinking into the 
edge of said gas diffusion electrode in the solid-state polyelectrolyte mold fuel cell 
with which the separator of the pair of gas impermeability was installed as the 
solid-state poly membrane was prepared as an electrolyte layer, the gas diffusion 
electrode of a pair which consists of a cathode electrode and an anode electrode 
as sandwiches said solid-state poly membrane has been arranged and said gas 
diffusion electrode was inserted. 

[Claim 12] The solid-state polyelectrolyte mold fuel cell according to claim 1 1 
characterized by setting up the direction of the width-of-face dimension of said 
ink in which it sank into said cathode electrode side for a long time than the width- 
of-face dimension of said ink in which it sank into said anode electrode side. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid-state polyelectrolyte 
mold fuel cell which used the solid-state poly membrane as an electrolyte, and 
relates to what added amelioration to gas-seal structure especially. 
[0002] 

[Description of the Prior Art] In recent years, the fuel cell which used the 
electrochemical reaction by fuels, such as hydrogen, and oxidizers, such as oxygen, 
as equipment which transforms into direct electrical energy the chemical energy 
which a fuel has attracts attention. Although various types are proposed by this 
fuel cell, the solid-state polyelectrolyte mold fuel cell which used the solid-state 
poly membrane for the electrolyte is known as one of them. Drawing 18 and 
drawing 1 9 are what showed the configuration of a solid-state polyelectrolyte mold 
fuel cell, and explain this configuration below. 

[0003] As shown in drawing, the gas diffusion electrode (product made from 
porosity carbon) of a pair which consists of anode electrode 1a and cathode 
electrode 1b is prepared in the solid-state polyelectrolyte mold fuel cell, and 
catalyst bed 2a and 2b with a thickness of 30 micrometers it is thin from Pt etc., 
respectively are formed in each electrodes 1a and 1b. Moreover, the solid-state 
poly membrane 3 is formed as an electrolyte layer, and this film 3 is inserted into 
Electrodes 1a and 1b through catalyst bed 2a and 2b, and is made and arranged. A 
cell 4 consists of these electrodes 1a and 1b and a solid-state poly membrane 3. 
[0004] Moreover, as a cell 4 is inserted, the separator 5 of gas impermeability is 
installed. The gas circulation slot for supplying fuel gas, such as hydrogen, to anode 
electrode 1a, and supplying oxidizer gas, such as oxygen, to cathode electrode 1b, 
respectively is formed in the separator 5. Furthermore, between the solid-state 
poly membrane 3 and the separator 5, the sealant 8 made of Viton rubber which 
touches the periphery section of Electrodes 1a and 1b is installed. The sealant 8 
prevented the gas leak to the outside of a system, and has achieved the work 
which avoids the risk of explosion by inflammable gas, such as decline in the rate 
of gas utilization, and hydrogen. 

[0005] There is perfluoro sulfonic-acid film which is for example, fluorine system 
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ion exchange membrane as the above-mentioned solid-state poly membrane 3. 
The solid-state poly membrane 3 functions as ion conductivity matter by having 
and carrying out the saturation water of the exchange group of a hydrogen ion into 
a molecule. Moreover, the solid-state poly membrane 3 also has the gas isolation 
which separates Electrodes 1a and 1b, the fuel gas supplied, and oxidizer gas, 
prevents the sag by the cross leak (mixing of fuel gas and oxidizer gas) between 
electrode 1a and 1b, and makes a cell operate in the long run. 
[0006] In the solid-state polyelectrolyte mold fuel cell which has the above 
configurations, by supplying fuel gas, such as hydrogen, to anode electrode 1a, and 
supplying oxidizer gas, such as oxygen, to cathode electrode 1b, electrochemical 
reaction occurs and electromotive force arises in a cell 4. In addition, the gas 
supplied to Electrodes 1a and 1b is humidified so that the relative humidity in a cell 
4 may become 100%. This is for preventing the desiccation of the solid-state poly 
membrane 3 which causes aggravation of ion conductivity. 
[0007] By the way, when a solid-state polyelectrolyte mold fuel cell is actually 
used, after considering as the cell layered product 6 (it illustrates to drayying 18 ) 
by which two or more laminatings of it were usually carried out to less than [ 1 V ] 
in the cell 4 through the separator 5 since the electromotive force of a cell 4 was 
low, it is used as a cell stack. At this time, the cooling plate 7 which circulates a 
refrigerant is inserted every cell layered product 6, and the surplus heat generated 
in connection with electrochemical reaction by work of a cooling plate 7 is 
removed. 
[0008] 

[Problem(s) to be Solved by the Invention] There was a trouble which is raised to a 
degree in the above-mentioned solid-state polyelectrolyte mold fuel cell. Although 
the temperature and moisture content of the solid-state poly membrane 3 change 
at the time of a load effect at the time of the deactivation of a fuel cell, and 
storage, it may follow on this change, the solid-state poly membrane 3 may expand 
or contract, and shearing stress may arise in the solid-state poly membrane 3. In 
addition, since the solid-state polyelectrolyte mold fuel cell was used as a cell 
stack as the preceding paragraph described, shearing stress occurred into the part 
to which the seal of the solid-state poly membrane 3 is carried out by the sealant 
8 at the time of stack bolting. 

[0009] When shearing stress arose in the solid-state poly membrane 3 and 
degradation still more with time followed, there was a possibility that the solid- 
state poly membrane 3 might fracture. If the solid-state poly membrane 3 
fractured, cross leak of fuel gas and oxidizer gas occurred, the electrical potential 
difference fell remarkably, and the fault that the continuation of operation of a cell 
became impossible arose. 

[0010] This invention offers a solid-state polyelectrolyte mold fuel cell with the 
high dependability in which long-term operation is possible by being proposed in 
order to cancel such a trouble, reducing the shearing stress produced in a solid- 
state poly membrane, preventing the cross leak by membranous fracture, and 
raising the gas-seal engine performance. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 



file://C:¥Documents%20and%20Settings¥kougoj¥My%20Documents¥JPOEn¥JP-A... 2005/01/13 



JP-A-H1 1-2041 22 



7/20 ^— v 



the solid-state polyelectrolyte mold fuel cell corresponding to claim 1 The gas 
diffusion electrode of a pair which consists of a cathode electrode and an anode 
electrode as a solid-state poly membrane is prepared as an electrolyte layer and 
sandwiches said solid-state poly membrane is arranged. As said gas diffusion 
electrode is inserted, the separator of the pair of gas impermeability is installed. In 
the solid-state polyelectrolyte mold fuel cell with which the sealant of a pair has 
been arranged as it was furthermore inserted into said solid-state poly membrane 
and said separator and the periphery section of said gas diffusion electrode was 
touched It is inserted into said solid-state poly membrane and said sealant, and 
said solid-state poly membrane and said gas diffusion electrode, and is 
characterized by having arranged the sheet on the configuration. 
[0012] In invention of claim 1 which has the above-mentioned configuration, it is 
that of a wrap about solid-state macromolecule ****, and a sheet can reduce the 
shearing stress to the solid-state poly membrane by the sealant, and can prevent 
membranous fracture. And a sheet can assist the gas separability ability of a solid- 
state poly membrane. Therefore, the dependability of a gas-seal function improves. 

[0013] The solid-state polyelectrolyte mold fuel cell corresponding to claim 2 The 
gas diffusion electrode of a pair which consists of a cathode electrode and an 
anode electrode as a solid-state poly membrane is prepared as an electrolyte layer 
and sandwiches said solid-state poly membrane is arranged. As said gas diffusion 
electrode is inserted, the separator of the pair of gas impermeability is installed. In 
the solid-state polyelectrolyte mold fuel cell with which the sealant of a pair has 
been arranged as said solid-state poly membrane and the periphery section of said 
gas diffusion electrode were touched while touching the top face or inferior 
surface of tongue of said separator furthermore It is characterized by having been 
inserted into sealants, and said solid-state poly membrane and said gas diffusion 
electrode of said pair, and having arranged the sheet. 

[0014] In invention of claim 2 which has the above-mentioned configuration, since 
the sealant is arranged so that the periphery section of a solid-state poly 
membrane may be touched, the cost reduction by contraction-izing of the area of 
a solid-state poly membrane is possible, and the same operation effectiveness as 
invention of claim 1 can be demonstrated in such a solid-state polyelectrolyte 
mold fuel cell. 

[001 5] The solid-state polyelectrolyte mold fuel cell corresponding to claim 3 is 
characterized by setting up the direction of the width-of-face dimension of said 
sheet arranged at said cathode electrode side for a long time than the width-of- 
face dimension of said sheet arranged at said anode electrode side in a solid-state 
polyelectrolyte mold fuel cell according to claim 1 or 2. 

[0016] In invention of claim 3 which has the above-mentioned configuration, since 
the width-of-face dimension of the sheet arranged at the cathode electrode side 
is made longer than the width-of-face dimension of the sheet arranged at the 
anode electrode side, the supply by the side of the cathode electrode of the 
proton generated by the anode electrode side is not checked. Therefore, C+2H2 
0->C02+4H++4e - The corrosion of the electrode by the said reaction can be 
prevented. That is, when the width of face of the sheet arranged at a gas diffusion 
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electrode is made to increase, the gas-seal engine performance can be raised and 
the time of pressurization operation and electrode differential pressure increase, 
preventing the corrosion of an electrode, it can respond. 

[0017] The solid-state polyelectrolyte mold fuel cell corresponding to claim 4 The 
gas diffusion electrode of a pair which consists of a cathode electrode and an 
anode electrode as a solid-state poly membrane is prepared as an electrolyte layer 
and sandwiches said solid-state poly membrane is arranged. In the solid-state 
polyelectrolyte mold fuel cell with which the separator of the pair of gas 
impermeability was installed as said gas diffusion electrode was inserted As it is 
inserted into said solid-state poly membrane and said separator and the edge of 
said gas diffusion electrode is covered, a cross section is characterized by having 
arranged the sheet of a KO typeface. 

[0018] By invention of claim 4 carried out to the above-mentioned configuration, 
some sheets of a KO typeface can realize fracture prevention of the film and 
improvement in gas separability ability for a solid-state poly membrane by that of a 
wrap. And it is not necessary to prepare separately the sealant [ bolting / a 
sealant ], and since a load is also equal, it is possible to reduce sharply the local 
shearing stress of a solid-state poly membrane. 

[001 9] The solid-state polyelectrolyte mold fuel cell corresponding to claim 5 is a 
solid-state polyelectrolyte mold fuel cell according to claim 4 characterized by 
setting up the direction of the width-oi^face dimension of the part arranged at 
said cathode electrode side for a long time than the width-ofH^ce dimension of 
the part arranged at said anode electrode side in the part which touches said 
solid-state poly membrane of the sheet of said KO typeface. 

[0020] In invention of claim 5 which has such a configuration, preventing corrosion 
generating of the electrode by the supply inhibition by the side of the cathode of 
the proton generated by the anode side like invention of above-mentioned claim 3, 
the width of face of the sheet arranged at a gas diffusion electrode is made to 
increase, and the gas-seal engine performance can be raised. 

[0021] In a solid-state polyelectrolyte mold fuel cell according to claim 1, 2, 3, 4, or 
5, the catalyst bed which touches said solid-state poly membrane is prepared in 
said gas diffusion electrode, and the solid-state polyelectrolyte mold fuel cell 
corresponding to claim 6 is characterized by being constituted so that said sheet 
may touch the periphery section of said catalyst bed. 

[0022] Since a sheet is constituted so that the periphery section of a catalyst bed 
may be touched, the thickness of a sheet can be made to increase even to same 
extent as the thickness of a catalyst bed in invention of claim 6 which has such a 
configuration. Therefore, the reinforcement in a sheet and the resistance of 
electrode differential pressure can be raised, and the dependability of a gas-seal 
function improves. 

[0023] The solid-state polyelectrolyte mold fuel cell corresponding to claim 7 is 
characterized by said sheet consisting of fluororesins in claims 1, 2, 3, 4, and 5 and 
a solid-state polyelectrolyte mold fuel cell given in six. Since the fluororesin is 
excellent in thermal resistance, acid resistance, and a water resisting property, it 
can aim at improvement in the endurance of a sheet by making it the above- 
mentioned configuration. 
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[0024] The solid-state polyelectrolyte mold fuel cell corresponding to claim 8 is 
characterized by carrying out coating of the coat material to the edge of said gas 
diffusion electrode in the solid-state polyelectrolyte mold fuel cell with which the 
separator of the pair of gas impermeability was installed as the solid-state poly 
membrane was prepared as an electrolyte layer, the gas diffusion electrode of a 
pair which consists of a cathode electrode and an anode electrode as sandwiches 
said solid-state poly membrane has been arranged and said gas diffusion electrode 
was inserted. 

[0025] According to invention of claim 8 of the above-mentioned configuration, 
since coat material can cover the edge of a solid-state poly membrane, 
improvement in gas separability ability can be aimed at. Furthermore, since it is not 
necessary to prepare separately the sealant [ bolting / a sealant ] and a load also 
becomes equal, generating of the local shearing stress of a solid-state poly 
membrane is prevented, and fracture of a solid-state poly membrane can be 
prevented. 

[0026] The solid-state polyelectrolyte mold fuel cell corresponding to claim 9 is a 
solid-state polyelectrolyte mold fuel cell according to claim 8 characterized by 
setting up the direction of the width-of-face dimension of said coat material by 
which coating was carried out to said cathode electrode side for a long time than 
the width-of-face dimension of said coat material by which coating was carried out 
to said anode electrode side. 

[0027] In invention of claim 9 with the above-mentioned configuration, since supply 
by the side of the cathode of the proton generated by the anode side is smoothly 
performed as well as invention of above-mentioned claims 3 and 5, the width of 
face of the coat material which an electrode does not corrode and is arranged at a 
gas diffusion electrode is made to fully increase, and the gas-seal engine 
performance can be raised. 

[0028] The solid-state polyelectrolyte mold fuel cell corresponding to claim 10 is 
characterized by said coat material consisting of a fluororesin or a glass seal 
ingredient in the solid-state polyelectrolyte mold fuel cell according to claim 8 or 9. 
In invention which has such a configuration, the acid resistance and thermal 
resistance of a coating part improve, and there is the operation effectiveness that 
the gas-seal engine performance increases. 

[0029] The solid-state polyelectrolyte mold fuel cell corresponding to claim 1 1 The 
gas diffusion electrode of a pair which consists of a cathode electrode and an 
anode electrode as a solid-state poly membrane is prepared as an electrolyte layer 
and sandwiches said solid-state poly membrane is arranged. In the solid-state 
polyelectrolyte mold fuel cell with which the separator of the pair of gas 
impermeability was installed as said gas diffusion electrode was inserted, it is 
characterized by having applied the ink which has carbon powder and water at 
least, and sinking into the edge of said gas diffusion electrode. 
[0030] In invention of claim 1 1 which has the above-mentioned configuration, 
hydrophilic processing of the edge of a gas diffusion electrode can be carried out 
by sinking in the ink which has carbon powder and water at least. Furthermore, at 
the edge of an electrode, since electrochemical reaction does not arise, compared 
with the reaction section, temperature becomes low. That is, by supplying the 
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humidification gas whose relative humidity is 100% to an electrode edge in the 
temperature of the reaction section, at the electrode edge, condensation of water 
will arise and a wet seal will always be carried out. Therefore, it is not necessary to 
prepare separately the seal section [ bolting / the section / a sealant ], and a load 
is also equal. Therefore, the local shearing stress of a solid-state poly membrane 
does not occur, but fracture of a solid-state poly membrane can be prevented. 
[0031] The solid-state polyelectrolyte mold fuel cell corresponding to claim 12 is a 
solid-state polyelectrolyte mold fuel cell according to claim 1 1 characterized by 
setting up the direction of the width-of-face dimension of said ink in which it sank 
into said cathode electrode side for a long time than the width-of-face dimension 
of said ink in which it sank into said anode electrode side. By the above— mentioned 
configuration, inhibition of supply to the cathode side of the proton generated by 
the anode side can be prevented like invention of claims 3, 5, and 9 mentioned 
above, and the corrosion of an electrode can be prevented. Therefore, the width of 
face of the sheet arranged at a gas diffusion electrode is made to increase, and 
the gas-seal engine performance can be raised. 
[0032] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of 
this invention is concretely explained with reference to a drawing. In addition, the 
same sign is attached about the same member as the conventional technique 
shown by drawing 18 and drawin g 19 , and explanation is omitted. 
[0033] (1) Operation gestalt [a configuration] which is the 1st The 1st operation 
gestalt is applied to the solid-state polyelectrolyte mold fuel cell with which the 
sealant 8 has been arranged as it corresponds to claims 1 and 7, and was inserted 
into the solid-state poly membrane 3 and the separator 5 like the conventional 
example of drawing 19 and the periphery section of gas diffusion electrodes 1a and 
1b was touched. The sectional view showing the cell structure which drawin g 1 
requires for the 1st operation gestalt, and drawin g 2 are the exploded views having 
shown cell structure. 

[0034] As shown in drawin g 1 , from between the solid-state poly membrane 3 and 
sealants 8, covering the interface between the solid-state poly membrane 3, and 
catalyst bed 2a of gas diffusion electrodes 1a and 1b and 2b, a sheet 9 is inserted, 
and it is made and arranged. A sheet 9 consists of a tetrafluoroethylene- 
perfluoroalkyl vinyl ether copolymer (PFA) with a thickness of 25 micrometers, and 
is the temperature of 1 20 degrees C, and press ** 20 kgf/cm2. A hotpress is 
carried out for 15 minutes. 

[0035] In addition, as shown in drawing 2 , the gas circulation slot 13 for supplying 
fuel gas, such as hydrogen, to anode electrode 1 a, and supplying oxidizer gas, such 
as oxygen, to cathode electrode 1b, respectively is formed in the separator 5. 
Moreover, the object for fuel gas, the object for oxidizer gas, and the manifolds 
12a, 12b, and 12c for cooling water are formed in the seal part in each part 
material, respectively. 

[0036] [Function and Effect] — in the 1 st operation gestalt which has the 
configuration of the account of a top, the sheet 9 made to pinch in the seal part of 
a cell 4 can cover the solid-state poly membrane 3, and the shearing stress 
applied near the seal part can be reduced. Therefore, it can prevent the solid-state 
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poly membrane 3 fracturing, and since it is a product made from PFA, its 
reinforcement is strong, and since it excels in endurance, a sheet 9 can assist the 
gas disassembler of the film 3, and the dependability of a gas-seal function boils it 
markedly, and improves. More specifically, it checked that the gas-seal function 
was maintained for at least 10,000 hours. According to such 1st operation gestalt, 
since the gas-seal engine performance improves, it becomes possible to attain 
improvement in dependability of a solid-state polyelectrolyte mold fuel cell, and 
reinforcement. In addition, even if it pinches a sheet 9 like drawin g 3 as a 
modification of the 1st operation gestalt to the interface of gas diffusion 
electrodes 1a and 1b, catalyst bed 2a, and 2b, the same operation effectiveness is 
acquired. 

[0037] (2) Operation gestalt [a configuration] which is the 2nd The 2nd operation 
gestalt corresponds to claims 2 and 7, and it is applied to the solid-state 
polyelectrolyte mold fuel cell with which the sealant 8 has been arranged as the 
solid-state poly membrane 3 and the periphery section of gas diffusion electrodes 
1a and 1b were touched while it touches the top face or inferior surface of tongue 
of a separator 5. The direction of the solid-state poly membrane 3 of an operation 
gestalt is not extended to a seal part, but the difference of such an operation 
gestalt and an operation gestalt of the above 1 st is in the point that operating area 
is contraction-ized. With the 2nd operation gestalt, as shown in the sectional view 
of drawing 4 , it is characterized by having inserted the sheet 9, having made and 
having been arranged from between the sealant 8 of a pair, and eight comrades, 
over the solid-state poly membrane 3, and catalyst bed 2a of gas diffusion 
electrodes 1a and 1b and 2b. 

[0038] [Function and Effect] — since it arrange in the 2nd operation gestalt by 
making it the account structure of a top so that the periphery section of the solid- 
state poly membrane 3 may be touch in a sealant 8, contraction-ization of the area 
of the solid-state poly membrane 3 to be use can be attain, it can contribute to 
cost reduction, and the same operation effectiveness as the operation gestalt of 
the above 1st can be demonstrate in such a solid-state polyelectrolyte mold fuel 
cell. 

[0039] (3) Operation gestalt [a configuration] which is the 3rd The 3rd operation 
gestalt corresponds to claims 3 and 7, and, in addition to the configuration of said 
1st operation gestalt, is characterized by setting up the direction of the width-of- 
face dimension of the sheet 9 arranged at the cathode electrode 1b side as shown 
in drawin g 5 for a long time than the width-of-face dimension of the sheet 9 
arranged at the anode electrode 1 a side on a configuration. 
[0040] [Function and Effect] — with the 3rd operation gestalt which has an 
account configuration of a top, the proton generated by the anode electrode 1a 
side can be smoothly supplied to the cathode electrode 1b side by making longer 
than the width-of-face dimension of the sheet 9 arranged at the anode electrode 
1a side the width-of-face dimension of the sheet b9 arranged at the cathode 
electrode 1b side. Therefore, C+2H2 0->C02+4H++4e - While the corrosion of the 
electrode by the said reaction can be prevented, the width of face of a sheet 9 is 
made to increase, and the gas-seal engine performance can be raised. Therefore, 
when the time of pressurization operation and electrode differential pressure 
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increase, it can respond immediately. 

[0041] (4) Operation gestalt [a configuration] which is the 4th The 4th operation 
gestalt does not correspond to claims 4 and 7, and is applied to the solid-state 
polyelectrolyte mold fuel cell which a sealant 8 does not use. The sectional view 
showing the cell structure which dravying 6 requires for the 4th operation gestalt, 
and drawin g 7 are the exploded views having shown cell structure. 
[0042] As shown in drawin g 6 , as it is inserted into the solid-state poly membrane 
3 and a separator 5 and the edge of gas diffusion electrodes 1a and 1b is covered, 
with the 4th operation gestalt, a cross section is characterized by having arranged 
the sheet 91 of a KO typeface. This sheet 91 consists of trough RUORO ethylene- 
perfluoroalkyl vinyl ether copolymers (PFA) with a thickness of 25 micrometers. In 
addition, fluorine grease is applied to the interface of gas diffusion electrodes 1a 
and 1b and a sheet 91, and the seal of both interface is carried out. 
[0043] The [operation effectiveness] In the 4th operation gestalt made the above- 
mentioned configuration, by some sheets 91 having covered the solid-state poly 
membrane 3, since the sealant [ bolting / the sealant / moreover ] 8 is not formed, 
the local shearing stress to the solid-state poly membrane 3 can be reduced 
sharply, fracture of the solid-state poly membrane 3 can be prevented certainly, 
and improvement in the gas-seal engine performance can be aimed at. Specifically, 
it is checked that the gas-seal function is maintained for 10,000 hours. According 
to the gestalt of such operation, since the gas-seal engine performance improves, 
it becomes possible to attain improvement in dependability of a solid-state 
polyelectrolyte mold fuel cell, and reinforcement. 

[0044] (5) the 5th operation gestalt [a configuration] — the 5th operation gestalt 
corresponds to claim 6, and is shown in drawin g 8 — as — the configuration of 
said 1st operation gestalt — in addition, catalyst bed 2a and 2b are small prepared 
the 1 surroundings rather than gas diffusion electrodes 1a and 1b, and it is 
characterized by being constituted so that a sheet 9 may touch this catalyst bed 
2a and the periphery section of 2b. 

[0045] [Function and Effect] — the thickness of a sheet 9 can be made to 
increase even to catalyst bed 2a and same extent as the thickness of 2b in the 5th 
operation gestalt which has such a configuration Therefore, it becomes possible to 
raise the reinforcement in a sheet 9, and the resistance of electrode differential 
pressure, and the dependability of a gas-seal function improves. Consequently, the 
improvement in dependability of a solid-state polyelectrolyte mold fuel cell and 
reinforcement become possible. On the other hand, the increment in the resistance 
of electrode differential pressure leads to high performance-ization of a solid-state 
polyelectrolyte mold fuel cell in order to make possible an increment and load 
effect of a gas flow rate. 

[0046] As a modification of the 5th operation gestalt, it sets in said 2nd operation 
gestalt. A sheet 9 In addition, catalyst bed 2a, There are what touches the 
periphery section of 2b (refer to <dh^y^g_9 ), a thing (refer to drawing 10 ) to which 
a sheet 9 touches catalyst bed 2a and the periphery section of 2b in said 3rd 
operation gestalt, a thing (refer to drawin g 1 1 ) which has the description of claims 
3 and 6 in the 2nd operation gestalt further. With the operation gestalt of drawin g 
11 , the direction of the width-of-face dimension of the sheet 9 which the sheet 9 
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touched catalyst bed 2a and the periphery section of 2b, and has been arranged at 
the cathode electrode 1b side is set up in the fuel cell with which the solid-state 
poly membrane 3 is not extended to the seal part for a long time than the width- 
of-face dimension of the sheet 9 arranged at the anode electrode 1a side. 
[0047] (6) Operation gestalt [a configuration] which is the 6th The 6th operation 
gestalt is a thing corresponding to claims 4, 5, and 6. In the part which the sheet 
91 arranged in said 4th operation gestalt at the cathode electrode 1b side touches 
catalyst bed 2a and the periphery section of 2b, and touches the solid-state poly 
membrane 3 of a sheet 91 as shown in drawin g 12 The direction of the width-of- 
face dimension of the part arranged at the cathode electrode 1b side is 
characterized by being set up for a long time than the width-of-face dimension of 
the part arranged at the anode electrode 1a side. 

[0048] [Function and Effect] — in the 6th operation gestalt which has such a 
configuration, it can have the operation effectiveness which the above 3rd and 4 or 
5 operation gestalten have. In addition, as a modification of the 6th operation 
gestalt, as shown in drayying 13 , there are some which the sheet 91 arranged at 
the electrode 1a and 1b side consisted of for both so that catalyst bed 2a and the 
periphery section of 2b might be touched. 

[0049] (7) Operation gestalt [a configuration] which is the 7th The 7th operation 
gestalt corresponds to claims 8 and 10, and drawing 14 is the sectional view having 
shown the cell structure of the 7th operation gestalt. As shown in d r a w ing 14 , the 
enamel (neo chlorofluocarbon ND- 2) of tetrafluoroethylene-hexafluoropropylene is 
beforehand applied to the edge of the porosity carbon plate part of gas diffusion 
electrodes 1a and 1b, heat treatment is performed at 360 degrees C, and coating 
of the coat material 10 from which thickness is set to 50 micrometers is carried 
out. Furthermore, catalyst bed 2a and 2b with a thickness of 30 micrometers are 
applied to gas diffusion electrodes 1a and 1b, a hotpress is carried out with the 
solid-state poly membrane 3 on the same conditions as the 1 st operation gestalt, 
and it is held with a separator 5. 

[0050] [Function and Effect] — according to the 7th operation gestalt which has 
an account configuration of a top, the coat material 10 of gas separability ability 
improves the edge of the solid-state poly membrane 3 by that of a wrap. 
Furthermore, since it is not necessary to prepare separately the sealant [ bolting / 
a sealant ] and a load also becomes equal, generating of the local shearing stress 
of the solid-state poly membrane 3 is prevented, fracture of a solid-state poly 
membrane is prevented certainly, and cross leak can be prevented. It checked that 
the gas-seal function was specifically maintained for 10,000 hours. According to 
the gestalt of such this operation, since the gas-seal engine performance 
improves, the improvement in dependability of a solid-state polyelectrolyte mold 
fuel cell, reinforcement, and the improvement in dependability are attained. 
[0051] (8) Operation gestalt [a configuration] which is the 8th As the 8th operation 
gestalt corresponds to claims 9 and 10 and is shown in drawing 15 , the direction 
of the width-of-face dimension of the coat material 10 by which coating was 
carried out to the cathode electrode 1b side is characterized by being set up for a 
long time than the width-of-face dimension of the coat material 10 by which 
coating was carried out to the anode electrode 1a side. 
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[0052] [Function and Effect] — in the 8th operation gestalt with the account 
configuration of a top, supply by the side of the cathode of the proton generated 
by the anode side can be smoothly performed as well as the operation gestalt of 
the above 3rd. Therefore, in order for the case where the time of pressurization 
operation and electrode differential pressure increase etc. to raise the seal engine 
performance, even when the width-of-face dimension of the coating part of the 
coat material 10 is made to increase, inhibition of supply to the cathode side of the 
proton generated with the anode is prevented, and the corrosion of an electrode 
can be prevented. According to the gestalt of this operation, when the seal engine 
performance needs to be raised, corrosion can be prevented, and the dependability 
of the cell of a solid-state polyelectrolyte mold fuel cell increases. 
[0053] (9) Operation gestalt [a configuration] which is the 9th The 9th operation 
gestalt corresponds to claim 1 1 , and drawing 16 is the sectional view having shown 
the cell structure of the 9th operation gestalt. As shown in drawing 16 , the ink 1 1 
which consists of carbon powder (Vulcan XC-72R), surface activity material, and 
pure water is applied to the edge of the gas diffusion electrodes 1a and 1b which 
applied catalyst bed 2a and 2b (67% of solid content), and desiccation processing is 
carried out at 120 degrees C. Then, the solid-state poly membrane 3 and a 
hotpress are performed on the same conditions as the gestalt of the 1st operation, 
and it is held with the separator 5. 

[0054] [Function and Effect] — in the 9th operation gestalt which has the 
configuration of the account of a top, hydrophilic processing of the edge of gas 
diffusion electrodes 1a and 1b can be carried out by sinking in the ink 1 1 which 
consists of carbon. Furthermore, at the edge of Electrodes 1a and 1b, since 
electrochemical reaction does not arise, compared with the reaction section, 
temperature becomes low. That is, by supplying the humidification gas whose 
relative humidity is 100% to the edge of Electrodes 1a and 1b in the temperature of 
the reaction section, condensation of water will arise at electrode 1a and the 1b 
edge, and a wet seal will always be carried out. Therefore, it is not necessary to 
prepare separately the seal section [ bolting / the section / a sealant ], and a load 
is also equal. Therefore, the local shearing stress in the solid-state poly membrane 
3 does not occur, but fracture of the solid-state poly membrane 3 can be 
prevented. Specifically, it checked that the gas-seal function was maintained for 
1 0,000 hours. According to the gestalt of these above operations, the gas-seal 
engine performance improves and the improvement in dependability of a solid- 
state polyelectrolyte mold fuel cell and reinforcement become possible. 
[0055] (10) the gestalt [a configuration] of the 10th operation — as the 10th 
operation gestalt corresponds to claim 1 2 and is shown in drawin g 1 7 , the width- 
of-face dimension of the ink 1 1 of the edge by the side of cathode electrode 1b is 
characterized by being set up for a long time than the width-of-face dimension of 
the ink 11 of a sinking [ into the anode electrode 1a side ] edge. 
[0056] [Function and Effect] — in the 10th operation gestalt of the account of a 
top, even when the width-of-face dimension of ink 1 1 is made to increase, 
preventing inhibition of supply to the cathode side of the proton generated with the 
anode, and preventing the corrosion of an electrode, since supply by the side of 
the cathode of the proton generated by the anode side can be smoothly performed 
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as well as the above 3rd and the 8th operation gestalt, it can do. According to the 
gestalt of this operation, when the seal engine performance needs to be raised, 
corrosion can be prevented, and the dependability of the cell of a solid-state 
polyelectrolyte mold fuel cell increases. 

[0057] (11) although the tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer 
(PFA) was used as sheets 9 and 91 with the gestalt of other operations which 
carried out operation gestalt **** — the sheet of a fluororesins and Viton rubber, 
such as a polytetrafluoroethylene (PTFE) and tetrafluoroethylene- 
hexafluoropropylene copolymer (FEP), and the product made of silicone rubber 
otherwise — business — a potato is good. Moreover, as coat material 10, even if it 
uses a polytetrafluoroethylene enamel and glass coat material, there is same 
effectiveness. Furthermore, instead of applying coat material, even if it carries out 
heat weld of the sheet of a polytetrafluoroethylene (PTFE) and 

tetrafluoroethylene-hexafluoropropylene copolymer (FEP) or a tetrafluoroethylene- 
perfluoroalkyl vinyl ether copolymer (PFA), the same effectiveness can be 
acquired. 
[0058] 

[Effect of the Invention] The shearing stress by the sealant which is generated at 
the time of stack bolting [ / near the seal section of a solid-state poly membrane ] 
according to this invention as explained above, By reducing the shearing stress 
resulting from the expansion accompanying change of the temperature of the 
solid-state polyelectrolyte film at the time of a load effect, and moisture content, 
and contraction at the time of deactivation and storage The cross leak by fracture 
of the film accompanying degradation of the solid-state polyelectrolyte film with 
time is prevented, and since it is possible to raise the gas-seal engine 
performance, a solid-state polyelectrolyte mold fuel cell with the high dependability 
in which long-term operation is possible can be obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Dravying 1 ] The sectional view showing the cell structure concerning the 1 st 
operation gestalt of this invention 
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[ Drawin g 2] The exploded view having shown the cell structure of drawin g 1 
[ Drawin g 3] The sectional view of the modification of the 1 st operation gestalt 
[ Drawin g 4] The sectional view showing the cell structure concerning the 2nd 
operation gestalt of this invention 

[Drawing 5] The sectional view showing the cell structure concerning the 3rd 
operation gestalt of this invention 

[ Drawin g 6] The sectional view showing the cell structure concerning the 4th 
operation gestalt of this invention 

[Dra win g 7] The exploded view having shown the cell structure of dra win g 6 
[Drawing 8] The sectional view showing the cell structure concerning the 5th 
operation gestalt of this invention 

[ Drawin g 9] The sectional view of the modification of the 5th operation gestalt 
[Drawing 10] The sectional view of the modification of the 5th operation gestalt 
[ Drawin g 1 1] The sectional view of the modification of the 5th operation gestalt 
[Drawing 1 2] The sectional view showing the cell structure concerning the 6th 
operation gestalt of this invention 

[ Drawing 13 ] The sectional view of the modification of the 6th operation gestalt 
[Drawing 14] The sectional view showing the cell structure concerning the 7th 
operation gestalt of this invention 

[ Drawing 1 5] The sectional view showing the cell structure concerning the 8th 
operation gestalt of this invention 

[Drawing 1 6 ] The sectional view showing the cell structure concerning the 9th 
operation gestalt of this invention 

[Drawing 1 7] The sectional view showing the cell structure concerning the 10th 
operation gestalt of this invention 

[ D r awin g 1 8] The sectional view of the conventional solid-state polyelectrolyte 
mold fuel cell layered product 

[ Drawin g 1 9] The sectional view showing the cell structure of the conventional 

solid-state polyelectrolyte mold fuel cell 

[Description of Notations] 

1a — Gas diffusion electrode (anode) 

1b — Gas diffusion electrode (cathode) 

2a — Catalyst bed (anode) 

2b — Catalyst bed (cathode) 

3 — Solid-state poly membrane 

4 — Cell 

5 — Separator 

6 — Cell layered product 

7 — Cooling plate 

8 — Sealant 

9 91 — Sheet 

1 0 — Coat material 

1 1 — Ink 

12a — Manifold (for fuel gas) 
12b — Manifold (for oxidizer gas) 
1 2c — Manifold (for cooling water) 
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[Drawing 1 1] 
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[ Drawing 1 2 ] 
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[Drawing 13] 
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[Drawing 14 ] 
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[Drawing 15] 
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»E«3iESftfc*>© , r*D, BtfilWHNRR:*!;***/ 

5J«&«iHtt©WV»Bfl£K^?«*KlIillSft«»*«« 

-f3t>©T£3. 
[0 0 1 1 ] 

[JW8*»*-r*fc»©¥gl;] ±ffi©BWSitj£-r<5;fc: 
«. ««KJBfcbTB#K5H l K*«K^&n. ffilBBtt 
*ttfrSJ&*— #©#*iMra«*«E«Sn. WfEtf;*. 

temss^^oi 5 k bT#7.*aiatt©-*f©-fe/i 
v-9 nRimittx&i&nmoftmmzm-r 

3«fc5t::bT-*f©->- W*«Et4nfcH#iS»fl 
US. 

[0012] ±iE©#ij«*^rr*«r*« 1 ©*?9fc*v» 

Tte, ->-K*«B(WS» : 3 t »K*«5©-r. ->-;wtc 
iftBfleW^JR^O-a:^** Z. t*»T? 

jR©W«*W<*;ii:*«Ta.&. bd^fc. ->-hrf>*B 

**»TJK©^fx»jiitt(ft«*i«i-r*;ii:3&«-r€r*. 
©fc*, #x->- ;p«flg©««£a«Gj±-r*. 

[0 0 13] M#«2.i:#«t«B#ff^tftRIl 
«l»*jiibTB**» : 3 t flt3ft*»tt6n, str 
EBfleft^JKStttr <t 5 K bT# y- !*««:& J: #7 
y-H««*»6ft«— »©^fxitflMi«*«Efli$n. mr 

E^lt1R««ft«ttJ:'5KbT^fXTaiifttt©— »© 

-tr/^— ^a^esn. ^cs^-fez^— :*©j:®£ 

fcttTHfcS5-r*fc*fcili>IEB#WiH 1 K*«t)M9E^f 
xtttHt«©*H«iztt-r * J; 5 bT— *f © ->-;M* 
^EBsnfcB^B^m^nffliiRwmiac^v^T, m 

1H-»©->-;U»ra±, ;l3J:tffflEB#i**H t ffl{£tttE 

[0014] ±e«(8*#-r*fl!*5i2©«wc , «:. -> 

-^ttSBflKS^KC^flBfcSsr-Bi^KlEMbT 
v^-5fc«6, BfrW^Btosaoa/MbiriSn^hfi 



( 4 ) 

5 

[0 0 15] l»#*3C#lST*H#iiS*HM»Mtfflai 

Hits. 

[0 0 16] ±iH#|j«&Wr*lll**3 0«WT?tt. # 

y— H««fliicE«anfc">-KiD«>fffi*. tv-f to 
©t?\ 7 / - Killti^s tifc^D h y - 

HS«^W#tiSi&^a*$n-&C:i^Y e t^. -?-©£:#>, c 
+ 2H2 0-C02 +4H+ +4e- tV^fcSJ&trJ; 

&««©j&A£l£il;-r$ ^io, ma© 

itira^-a-T^f7.->-;nttg«-iS*^cii:* s -e^, flam® 

[0 0 17] W^JS4lC^jS-rS@*fii^*««^ 20 

fE0#iS^T^£i*trct3KLT# v- F #7 
y — H««*»6ft«— tt©#*i£tfc*a#B2B£ft, ffl 
f2#7.i£18:m*I£l*tJ J: 5 \Z LTtfX'RSMtt©--** CD 

&^iu!Sa#Xffiifc««©^£«5 cfcSKLT, 

[0 0 18] _ht2©^{cbfciS*3H4<D^T«, n 
^©->-h©-^#B#?«#^l£iS?©T, mom 30 

OT»jh t #x#gittftE©r&i-t£*Pi-f s ci <h**-tr# 

[0 0 19] l»3JW5fc#*r*H{MS#^#*ffl*R 

[0 0 2 0] £©J;3&*J«SW-r*tt:^5©$eiJlifc 
43V»Ttt, ±ffi»*«3©5B?8trai;j:5K, 7V-F 

s->- h ©ipa^rtijira^-arT^T. ^— ;H4ffiSiS*2> £ t 
-5., 

[0 0 2 1] IS*«6K*#«-r*H**» ; ?«**l!*R 

W^JBK 2, 3, 4S^:«5fSm©H^ 
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[0 0 2 2] i©J:53&:«lJ«S*f *»*«6©»WtC 

[0 0 2 3] s»jfc«7 fc^-TSS^ffi^^fPKSMS 

^ffifci. I»*JJ1. 2, 3, 4. 5&tf 6S2t£©@# 

5Cl<hl;:J;r>->— F©W^I£©ft±£H-5 
•5. 

[0 0 2 4] M*5|8 fc^-TSHfleW^^WWa!* 

[0025] ±ffi*j5fc©»#JH8©3S9ii;:J:ft«. 
h##H*i*#^lfc©*«*W3E£j&*T£*©-e. # 

t&*©-c. HfM5#TJK©»ffiWfctf*/Wr*a©ffi£ 

[0 0 2 6] 8f:^9K;»fcT*BfMS# : P*»flS!«S 

aBa-hW©if@^}£©^, #5137 y - F*gfl!l Kirn - 

nfc £ t *»«fr*«i*« 8 ise©@*iS^T^K 

[0 0 2 7] ±IH#|jS&J*Of|^9©%KJ:*V^T 

tff ton *©T?«a3&«*ft-r« t 

[0028] m^qi i o izztfo-t&mtemftTnmnm 
nmmts.. a»*ja8 *fctt 9iE«©H#jisiHP«»fi 

l!«S»«»K*v»T. men- h»3&«7y*»jB*&tt 

S. d©io^J5£€:Wrsf§BJT«, 
Bf©Wtttt*J:tflm»tt*«lSl±U, ^fX->-JWtfll**i« 

[0 0 2 9] ffl^cig 1 1 lC*fJST-SH^^»T*^M^ 



( 5 ) 

7 

7 / - Ktt®^ buz— *#©#xi£ffc*i$a<EBsn, 
^isxikmmm^^^. o \z u-ctf^atstt©-** 

[0 0 3 0] ±ffi©*riS«wr*i*#K l l ©56W«r^ 

#**t«**©iB«s8*flis-rs io 
it3ft«Tr#-s. asiz«s©«*Ttt. 

£DiftHfcje>, &JSMtit'<X&&ii i 1&<U ; £>. "T^fc 

■fe, SJiSffioiasc^v^Tffi^ss** i o o%x$>z>m 
[0031] is^jg 1 2 tz.*tf6.-tz>m#m& : ?mMnsL 20 

£©fihh£©:#;0t. WETy — H«B«K^jSSn&m 

« if *h 1 1 ia«© H#s^i*e^Mf»-c * 

*. 30 

[0 0 3 2] 

[0033] ( 1 > sb 1 (Dnmmm 

mssa jb 1 w*« 1 , 7 K*f «-*-**>© 

T&O. HI 9©fiE*fifdtra«. H^^^3*3J;^ 

a-^umsiftft^j&fcaffisnsfecDT?**. Kits 

[0 0 3 4] HlK:*-r«t'5K. HMM3t->- 
;H*8t©BU^6. H#*iHPJR3fc^lt«l[««l 

a, lb©ttiSEi2a 1 2 b <h ©fflWlfBKfrjfcoT, 
v- h 9 dij**n*«t5CLTEBSnTV»5. ->— h 
9li, i$2 5(tm©f b57WDXfl/>-/t-7 
)V*UT)V*)\>\d.- )l>X.-9-)\<&m-er# (PFA) fr*> 
ftt), figl2 0'C, 7"l/XE2 0kgf/cm2 Tl 50 
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5$HW*y hTV^sftifc'b© - ?**. 

[0 0 3 5] fc*5» 02 lr^-ri-5tC. t/tl/- ^5IC 

Wffl07r*-;i/h'12a. 12bRt;i2c^ 

[0 0 3 6] [fPfflSS*] ±E©«J5ftSWr*fg 1 ©* 
JfiflHBfc*V»Ttt. ¥*»4©->-;i'«»K*V»T«Ej* 
h 9 *«H#**fflR 3 ;i/«#ifi 

*bt. H**»^JBt3«»«»f-r*©*te<c:fc* I Tr* 

S. b*>*>. y-h9(iPFAfiT*?.fcJf), 3fift«t3fi 

io.oo ommmi&znx^&^t&mmLrc. z.<d 

«fc3£JBl©*«#BC:J:ft«, ^7.->-;Ht^*^± 
■fife*. H**»^«*WS!*KR««i©«*ttSl±. 

IO»MtUT. 0 3©J;5lC->-h9*^7.fit«:* 
a la. Ibt«li2a, 2 bOiHBCJWUTtH 

[0 0 3 7] (2) SB2©£g]GJgtt 

SB2©**»«tta!*5C2. 7fc»«f«>b© 
T, -feAp-^5©±E*fc«T®ir^T-5<h^lC@^ 
iiS^JK 3 * .fctf *f XiStMMI la, lb ©^flflSfctt 

RS!MStt«ftfc3MaFn*t>©Tf**. £©<fc5&HJ6 
»*fc±ffilSl©*tt»«£©ffi*J«tt, *Sfi»J6©H 

frffiiJ-TK 3 ©**<->-;u^iT3SS$tiT^ er, 

Tte. H4©»fHBII*^f«t5ir, -M©->-M8 « 
8 |b]±©F^<=k HfWS^Bt 3 1 a , 

lbO»IB2a. 2 b ,*:©rBll'fcfcoT, ->-hfl*< 

& * n -s «t -5 tc u TS2B a nfc £ t & &m t v x v . 

[0 0 3 8] [f^ffl**] ±IE^jgJC-r^> ^ t =fc 0 , 

sb 2 <ommmm\z^x^-)iu 8 ftH^K^Bt 3 

©^««K»-r*J:5K:EflUTV>*fc«>, {£ffl-T3@ 
*^5»^3©Ha©ffi/Mt;^0O, nxh^MirMS^ 
pJfgTSO, d©J:5&H#«iMF«*Wffl*l!*f*ftK: 
:fevvr±f2HI 1 ©*M»»tBI«©fPffl«i*ft«»-r* 

[0039] ( 3 ) m 3 (D^mmm 

maa *3©*it»»4iii*«3. 7ic»«-r*t>© 

T?$>0, MfESB 1 ©*«S»«©#lJ*fclin^., lasiz^-r 

i5MV-Hill bffl!lirEB$nfc->- h 9©ig^ 
ft ©*A», 7 y - H«« 1 a «KE«S*lfc->- h 9 © 

«-+tt±ot>«<«3eanfcci:*«ric±©4*«tr 



( G ) 

9 

[0 0 4 0] ±E*lJ*S*"r*JB 3 ©SHJS 

mm-ctt* # v- vmm i bm\zMm^nr^— h b 9 

COifSvJ-fe^r, TJ— KftS 1 afidlCiEe^nfcv- h 9 
©*g^8;<£D fcg<T 3;i<hT. 7y-h'fSlaI"C 

*&-r-5Jlt* 1 T#-5. -tWltft. C+2H2 O— C02 
+ 4H+ +4e- tV^feSJS»C«kS«S©JBft*K± 

ti^Nftc, ->-h 9©ips*JiJa$-frT^7.v— ;v 
tt££i««>s i&#oT. uaffiHE^w io 

[0041] (4) HAG&tomm 

[0 0 4 2] H6fcjS-TJ:3fc. JB4 0*lfi»IBTr»4. 

fgla. 1 bOJB»*«5J:5fcbT. WBsita^JB 20 
©5/-H9 l*»E1iaft&::fc*4MR£-r*. £©->- 
K9 lteff£2 5 /im©h77Mnx? k>-A-7 

ji^D7;u*;Pt*n;px— ^M^a-a-flc <pfa> 

[0 0 4 3] [ffUB$&*] _h|2©«fi£IC L fefg 4 ©SlJS 
«MBK*V»Ttt, v- h 9 1 O— «*»H#K^PI)t 3 £ 

tv>&v»©t, HfrS^jRSfcjt-rssBfWft-e-A/W 30 
Tr#*. jiffcWKte, tfxs'— ;hmb*«i o, ooo^r 

[0044] (5) #5<Dmtmm 

mm & 5 <Dmmmm\tm^m 6 fc*#*-r * t> ©t. 

0 8 KSSfJ: 5 KtUIHSS 1 O|feKS»«O«|j«KJl0 AT. 40 
MJSJI2a, 2 b#*#Xlfi;*t«g 1 a, lbiD-blB 
D/h;*<tS!tt£>nT*S0» ;L©te<£J12a, 2b©« 

Bute v- h 9 ifitirr* «k 5 nfc ^t^atb 

TVi-5. 

[0 0 4 5] WfflM] iOJ;5^^t5S5 

©*«»tt»c*v»T«, h 9 <omts &mmm 2 a , 



#IH¥l 1 -2 0 4 1 2 2 
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[0 0 4 6] ft:}3, JS5©*lSJBi8©jg»«tbTtt, 
iffigfilg 2 ©3fel6#«fc$5V»T5'- h 9 ifimMUa 2a, 2 
b©^H«Ktt-T*t>© (H9#JR) ifflt2Sg 3 ©fH 
JSfggglC&^Tv- h 9 ftfftftJl 2a, 2b ©fl-MSBC: 

arr**>© (hio#hs) , s6i=«*2 ©*»»«»: 

W*!i3*J:tf 6©«*fe^-*j-fri#t?'b© (01 1# 
fig) HI 1 ©**«*« £tt. HfWf^JK 

3*«'>-;uaS»*TJift*nTV»ft:V»j»ft««lfc*V» 
T, ->-h9*iMJS®2 a. 2 b©*WB«KJ* U 

K«« 1 b«II:EiSnfc'>- h 9 ©ti^-ffi©^ 
#7/- 1 aKCEiSn&i'- h 9 ©fi-^ttJ: 

[0047] (6)^6 <D-g$mm 

mm *6©*iis»«tt«f*s4. 5. 6ir#«r* 

*>©T. 0 1 2 ir^-r«k 5 K> AiHBft4©£;MH*ttl:U3 

v>t*v- h«s i b«fcE«sftfc->- h 9 1 wmm. 

I2a, 2b©*W**fcS&U lt3->- h 9 1 ©@#;« 
»^)BI3 t«-r*«»K:*v»T, *v-H«Sib«K 
EBsn&«»©«^-ft©*3a*7y— a hike 

g£nfcgB#©i|g^*2; J: D fcft < HSfcSnfc C <t £4*1tt 
fcbTViS. 

[0 0 4 8] [fpffljft*] C©J:5&«ric**-r**6 
©*M»«K*V»Ttt, J;EJ&3, 4, 5©£ffi&&© 

*«»«©*»« tbTIi, Hi 3^-Tck^tc, «s 
la, 1 bfflCEISnfci'-h9 1 *«pf*£%>MffllUB 
2 a, 2 b©*H«fcft?-*J:5K»J*Sftifc'b©fc£* 

[0049] (7) m7<Dmmmm 

mm % 7 (ommmmitm^m 8,10 tzntis-r * t> 

©T* D , I14IJS7 ©HJfiJg|g©mmte^ig$:^ b 
fcW®HT$>-5. H14J^-ri5K. ?-ii6^Xj£tfc* 
gla, 1 b©*?Lfl*— *>«aS»©JBaBlr, f h5 
7 ju^- d U > - ^-9- 7 ;p ^- D ~? D tf 1/ > © x ^- ^ 
;p (^7D>ND-2) tfWtfiZnXldK), 3 6 0^ 

-ci&mmmTtoti* mz&5 0Hmi:ft53-hSi 0 

a, 1 b\zm$ 3 0 /im©M112 a, 2bA«ifS 

n. as 1 ©*«»»*: rajaftAfrTHfrrt^Bt 3 
[0050] [re/gas*] ±sa«j«*#-r** 7 ©ms 

JfcggtcitUi. 0#BfleK*hPJR3©jB«Bfc 

tt&tzib. mw&ft^3<Dmffiw&it turn foil <D$t$L 

ftB&if, HfrM^fitCttWfSai^KBISFlhUT^DX'J 

-^SrlDJihT^S. ^«cWCtt^fX->— ;U«H6d*l 0, 



( 7 ) 

11 

0 0 0P#ra*tJ$£ftTV>-5£<t£l*|gLfc. £©«fc'5& 

[oo5i] (8) is (Dmmmm 

[mfci % 8 (D-gMY&mtMim. 9.10 \z.n$>$z> *> 

©t. m 1 5 ir^fJ;5{r, #y— 1 bfljicn — 

fii a Wen— •x-.-r >^nfcn-Wi ocoipi^-^ 
i^K^Stifcii^a^. 10 

[0052] [fp^aa*] ±mffif$.&ft-D%z8<Dmmm 

I', a-httl 0©n-7V >y^#©ifi^-8;£tt;D0£ 

7;- KT4^snfc7n h>©#y- 

F«^©0H&©B*«Bfr#» *«©*Mt*KFJkT**. 

&*&fc*v»T, m-&z®j±-z%. mi^m^mMnm 20 

[0053] ( 9 ) £ 9 (D^mmm 

m&i jb 9 ©*K»jBtt«*s 1 i'fc*fjs-r*%>©T? 

*0, HI 6«JB90*ifi»«0*«lMiJS**LfcWf 

tt*Ufc^ttHMl«l a. lbW^aStC, 
(Vulcan XC-72R), RMfSfett, M*** 
Sft^O^ l lW&fBStl (0^6 7%) , 120 

l^— 5 KLT^SftTHS. 
[0 0 5 4] [ffUBSa*] ±EC5«|j« 9 ©Si 

TSitT. ffyt&IRttff 1 a . 1 b©*ffi&8*4LS 

^5l:fila, 1 b ©SgSBTte, 

o xT**ina^«*««s ia, i bwsMBKflta&sn 

S^tCiD. ffila, 1 bSBSHCT*©*** 1 * 

0, 0 0 0B#ra«l^5nTVi.5Jli*fl|gbfc. £Lk© 
J:5&*2Sllfi©»ttK:.fc*i«. ;M£ffeW*l± 

[0 0 5 5] (10) Si OOHIOMI 

m&] & i o <D&m&iRtm#m 1 2 carat-* t>© so 
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-r>^i i©«hma*. 7/-h«i awc-g-ssn 
fc©j^sc©-r>^ 1 1 ©*i-+^«ko t>s<89:^$nfci 

[0056] immitoski ±ts©ss 1 0 <Dnmmm\z^ 

h >©# y — Hfia^©«s&©ia#*B*v»T*ffi©je 
<t£fifriLLo"=>. f >^i i©«^ffi*J&ia2ii:fc*£- 

Tfe. TS*. #*«©»«fc.fcn«. ->— ;M£UBSi* 

[0057] (id «&©%£*&£ 

±a>LfcfUS©ffi^T«. h9. 9 ltbTfh7 

7 d x? 1 )\>3r u 7 )V*r)V tf x;px— 5=- 

(P FA) SrfflVifc^, mz^)7-V"7y)V 
tOIfl/> (PTFE) , ■x" l/>- 

A+-»)-7;i'tn^Dei/>^l^ft: (fep) m<oy.y 

# l Jfh77MDI?l'> (PTFE) , ft-77Jl- 

^-nx^i^>-'\^-y-y;^py p Dhfu->*fi-g-* (f 

EP) Sfciif h77Mnxfl/>-A-7MD7 

;i/+;nfx;ux— r;p*fi-&* (pfa) ©->-K£$i 

[0 0 5 8] 

HflcK»TJK©->-^«ia«l-*W-*^^yi'i»»^W 

^waeiwoHflcK^ «»KK©ja«. * 

HtSU-SHtKU:?), IHSWfrHfleKa-TWIWfll©* 

fcfc#3JK©«WfcJ:**n;*y-*fcKFjdtU 

-;HtflE*r6]±3-e-sr.i**Piffife©i?. s^asnJtg 

[HI] *589i©J& 1 ©**Jg*fc:^*m««l«i6* 

[H2] H 1 ©mm?t6«ii«r^bfc»»H 
[H3] m ©£ffiJ&tt©X&0V©0rBB 
[04] *^©m2©SllfiJgfi8JC^*^¥«?&«liSS: 

[05] *^©m3©SIJSfgfi8ir^^5**ftfefilifi* 

[06] *^©m4©*js^ic^*^m®te*jg ; £ 



13 

010] m5<Dm:M^m<D$tmm<Dmmm 

012] *«W©JB6©*ll!iBJIfiK*>3^*¥«ft*jS 

013] &6<Dnmi&m<D&&m<DWimtB 



( 8 ) ftffl¥ 1 1-204 

14 

1 a 

1 b-xxtkmmm <#v-h) 

2 a-ttttW (7V-K) 
2b-»«I (*V-K) 

4 



i 4] *5£w<D&7<DmmMmzfrfrz>mni&ffiM io 6 



[015] *%^»^8 0HJfiJg|gt^5&^sm*fefll3fi 

£*bfc£r®0 
[018] 



7 

8-->-;m# 

9, 9 1 •••->— h 
1 o-o- h# 

i i--r >^ 

l 2 c K 

i 3 



019] tfc*©E#it5#^««Sj$ft«a!i©¥«tfi 20 

[01] 




;awMC*/-F> 



[H3] 




17 

la 
2g 
3 
2b 
lb 




[84] 



-*5 




#08^1 1 -2 0 4 1 2 2 



[06] 



[0 7] 



[08] 




2b 20 



-5 
-la 



[09] 
3 2b 2a 



[HI 0] 



m 



3) 2a 



~5 



sin 

3 2b 2a 



[012] 
2b 2a 



"5 
lb 



t 



31 3] 
2b 2a 



91 a=™ 



~5 
—1a 



5 ; 



i 



-Jptb 



[0 1 4] 

2b 2a 



1 



a 



[015] 
2b 2a 



[0 16] 
lb 2b 2a la 




"la 





[017] 
lb 2b 2a la 



[018] 




1 9] 

2b 2a 
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